By Potentiometrie titration the dissociation constants of 3-alkyl-2-benzofurancarboxylic and 2-alkyl-5-methyl-3-furancarboxylic acids are determined. It has been established that the acids of the acids of the benzofuran series are stronger than those of the furan series. The difference of the acidity of the compounds in each series is in accordance with the generally employed conception on inductive and mesomeric effects of the substituents.
The different substituents in the conjugated system of the benzofuran and furan cycles in the above compounds [1] influence mainly the acid-base properties of the COOH-group bonded to the cycles. In this connection it seemed of interest to determine the dissociation constants of the acids shown in Table II , which is the aim of the present paper.
Experimental
The dissociation constants of the acids were determined by the method of Potentiometrie titration.
Reagents
Because of the poor water solubility of these acids, the investigations were carried out in waterethanol mixtures. 5 • 10 _4 -10 -3 M solutions in 40% and 60% ethanol were prepared by weighing.
Apparatus
pH-Meter LPU-01 (USSR) with glass electrode ESL-llG-0% and saturated calomel electrode as reference electrode were used, with daily calibration with standard buffer solutions (Radiometer).
Procedure
Place the corresponding quantity of the acid in a volumetric flask (250 ml). Add 25 ml 1 M NaN03
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solution for maintaining a constant ionic strength H =0.1, water up to 250 ml, and homogenize. Titrate an aliquote of 100 ml with a standard solution of NaOH using a precise microburet (5.00 ml) and a magnetic stirrer. Read the pHvalues after the addition of NaOH (the volume of NaOH which changes the acidity in a range of 0.1-0.3 pH-units).
All determinations were carried out at 20 °C. Two solutions with different concentrations were investigated for every acid, two parallel titrations being carried out for each concentration.
Results and Discussion
pH-measurements with glass electrode in water-ethanol solutions
Many authors recommend and use glass electrode for measurements of [H + ] in non-aqueous solutions or in mixed solvents with a correction of the readings of the pH-meter [2] [3] [4] [5] [6] [7] . Paris, Martin et al. propose the following equation [8, 9] :
(1) where pH is the calculated value of [H+] believed to be the actual concentration, pHo is the reading value of [H + ] and A pH is the correction.
A pH depends on the ionic strength of the solution, on the glass electrode nature and on the liquid junction potential. In our case ZlpH included also the correction due to the mixed solvent used. 100 ml of the solution containing 40% or 60% ethanol and 0.1 M NaN03 only, were titrated with HN03 (8.33 • 10-4 M) in the described manner. The pH-value was found: pH = -log [H+] = log 1(^+ V y (2) where N and V are the normality and the volume of HN03, resp. Then A pH was found according to (1) . The following JpH were obtained: -0.21 and -0.28 for solutions containing 40% and 60% ethanol respectively. Analogous titrations with NaOH (5.64 • 10~2 M) were carried out for the determination of pOH in basic medium. The pH-and pOH-values served for the calculation of the autoprotolysis constant of water -Kw: pH + pOH = pKw (3) pKw= 14.48 (40% ethanol) and pKw = 14.55 (60% ethanol).
Determination of the dissociation constants
In general the dissociation constants of the acids are stated by the equations: The neutralisation curve of 3-methyl-2-benzofurancarboxylic acid, which serves also for the graphical determination of the precise acid concentration, is presented in Fig. 1 .
The Ka-values were determined as follows: After substitution of (6) and (7) in (5) 
The "formation curves" of the acids p = f [pH] were plotted [11] (Fig. 2) . These curves served for the graphical determination of Ka. At p = 0.5 or [HL] = [L], pKa = pH as shown from equations (10) and (6) . The data obtained are presented in Table II .
Influence of the substituents on the COOH-growp dissociation
Some qualitative estimations of the transmission effects of the different substituents result from the pKa-values of the acids 1-13. The acids of the benzofuran series (1) (2) (3) (4) (5) are stronger than the acids of the furan series (6-13). The substitution of the methyl group by a vinyl group increases the acidity of the corresponding acids 2-5 and 7-13. The presence of two substituents in 2-position in the vinyl group of the furan series acids (10-13) results in decrease of the pKa-value. This can be explained by the presence of a methyl group in the case of acid 13, but in the other cases the reasons are probably of steric nature. The influence of the substituents p-Cl-and P-CH3O-in the benzene rings is weak because they are distant and no definite conclusions can be derived.
